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(54) HARD FILM 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a hard film which is 
obtained by improving the adhesion, hot oxidation resistance 
characteristics and wear resistance of an (AICr)N based film, and 
which particularly has high hardness. 

SOLUTION: The hard film formed by an arc-discharge ion- plating 
method is represented by (AlxCrl -x-ySiy) (N1-a-p-yBaCpOy), 
wherein x, y, a, p and y are respectively atomic ratios meeting 
0.45<x<0.75, 0<y<0.20, 0<a<0.12, 0<p<0.20, and 0<y<0.25, and has 
binding energy of at least Cr, Al and/or Si with oxygen in the range 
of 525 to 535 eV in X-ray photoelectron spectroscopic analysis. 
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«lg®<Off^K^S. ffirftKUt+Sft^JfLii^RSLKiatUX* K/LS10X*>5©X 
. tSltro^SftSHf, « ft AH'* O fc © © BE ft X* fc 5 t ft tL b tl Z> . S!l^:^*Sr« 
2(c:#IS-r5. S fc . iaie*lc*«©**ftJ:9l|CULfc«K&Bt©»ft£E»rti:*«r*^U 

[ 0 0 2 1 1 • 

X 2 £ 9 , *3gWWf±*eJc£:*i9 s S63l5Wl9X-S>5 ( A I o. s C r 0 . s) N^K±9 30 
<S<. 1 9 J: 0 fcSf S«rt Lt^5„ tfcftWl 6I4A 1 tti^2 Ol^%©» 

ISSWttfc^^S. it t* 09 1 7 tt S i^^rft-4^3 0 %W|^fife5#, »ii5ia^{t:iSf 

tt©3c9S»Jlttt|Sao&ix5t>©©« **W«Ktt'<.flEBtB!*©a:»a« + »-ettft< » «B'*6 

ttjss^s. jfc««i_8ttAi**fta*8 5W : P%©»'fr©*tfc«-<?*>5a*, ^a^siftAJig; 

[ 0 0 2 2 1 

( mm m 5 ) 

tra — ft«t«*#X (A 1 . C r ,-.S i 0.0s) (NO) ^©^^SrgfeJf 
U'. itttfl 2 0 ; x = 0. 2 0, )t«W2 1. x = 0. 30,3|s:%^CSj22. x = 0. 5 40 
0 . & ®\ 2 3 . x = 0 . 6 0> $«fM2 4 V x = 0. 7 0. tfc»M2 5 , x = 0. 

80,5.0 { (AlxCrl-x) N^<Ofif3tE0iJ26. x = 0 . 20,t^3(€«aj27. x = 0 
. 50. 2 S . x-0/70. SrKf^LJfUii^SI^SrSi^bfc,, SlJS^^tt. H 

JS 0iJ 4 _fc ^ C X fc 5 . 
[ 0 0 2 3 1 

H5«fc9#3S9?0iJ2 2 - 2 4. A I gsflOft. 4 5~7 5f ^%OElT?S i St)!»iSr§ 
*Lftv**J:9t>il5K««:Sl,fc. *%W©filfr^:8Itt. S i ayfiSr^ttS : t i: 
.k^Sglfttft 1 ?, 4 0GPati±Sr#5ri:?J5tt}jtE5 0 J; 9 t UV^SStt 4 5 5> 5 
5 G P a X *> 5 . rix{cJ;oX^*ttMtJ«lc:»^«t4(c:@ixfc6lff^)Kz)5#?,4x5 0 
[ 0 0 2 4 ] 50 
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( m m 6 ) 

* i§ m & m (o m m £■ w « -r s # i- , »mioiLtco*tt*i 3. 5 a a % *» e> <c 

SSNMN4 3 2 CDigSf 5 # iIC*I« 1 t P-4St« *•# T* @! © & K *.*E « L 

fc f£ £ ffl ^ T v Sf tIiiA>?.n 7i > ^x/i/gttl-ICJ: Ojtl 1 4 7 ONfSEgfflS 

t5. I2i!l, «*«i'9H:'tl[li#oatt«*i:jfifl§t5:i#-e*f , fattfcEE-JK 
«2I«ldil««j4S*£Lfc. #.k*li#ofHS7KJ:5. S#©ffi££^*a**#< 

* 5 * , * © « ft »4 * L . - * „ * 18 91 #J 14 , H;ft©&«£#lc:io^Tfc®;h,fc?S# 
£ * Lit, 

[ 0 0 2 5 J 10 

fe&mm Ufc. « tf , ■ W B'J X-* K * It * * BE X * *t » K *s r tt , $J #J *n X Bf v W jO i£ 

«BUr«ltKit>*:^7*«f^ffiL, ««tt*«tt*»Srfls5. ::0>*JBte»*.fenfc^«K& 
■ f±M * 7 v 9 Sr f£ v> , ^w&^^bS&JSm^SJJJOjfcaasdJiCS. BP *> . ffl t£ £ 
»«rflE5ft«ai»TK*JV^TJ4««ftH«)B Igttg^iS i: & 5 . K © tfe 8 * # 

tt-Jt Ifc M l & n C . aaefflSftffcfcHLTWtJfcfcflMiPIC-eifeS. 
[ 0 0 2 6 ] 

» fe ft-fc ft fir ofc. S>J ^ #J Sr T Id * 1" . *!S«fiIf*)5S2iO 20 

* * 58 « 1 l & & Jfe 1 90»IjEtt**tB6C*t. B8 J>9*8«fll 1 14 , * 

«*ffi***»&?H*iat|[*E«r*«>fc. # tt El E # * # < * S K if , ± 2g 7£ ft lc *f 1" 
$*tt0*0>«*i-S«-e-j6J*#<fc9 % iltt@I^lti:®Ji5r tSrtfttS, d © fig 
*:*2»d8pe-J-5. ^249. **««'«: ftJlEffiliCJt^-r, PttB«» tt T ^ 5 r 

7y^»8i?rf 8t5r i^Rfigtit!).. * # t£ Id « tt fc «« A K.Sr * 5 i t i« "C # 5 
. ** H-M ±9, J: 9 » * UV^#ttB«*Et LTIi3 3 % t5> e> 3 9 % T- -5 <t W £ 5 . 

[ 0 0 2 7 ] 30 

(ft JK M 8 .) 

SfldfcltSSSaeC^WttOffttSrfTofc. f¥ ffi ffi 14 1 1 0 Ot, 1 2 0 O t 3r * 4 

m rm% » l fc s © & mm * *• m £ l fc . «&n£^&f4?tffi0!i4 fcR-*t6T*ttffo 

fc.^*S:^2ldWIE-r5. 

ta§ 3tE 1 9 14 1 1 0 0'CT?4IS§F|B]«f?L.fc&©&B?8g£l4 3 5. 5GP a g S T* fc 9 , T 

i n &mt & &m& <om&n-?& &1&T # fern z tut. ^mmn x <b . d n 

P>l4H*tt>T i Nfi«Kft««LT^5:i:Sr*BLfc. S£ 3&S #J 1 9 Id *} ^ T (4 , 1 2 0 

& * #1 1 9 id it , *»wwttiii«**Tidfc^Tfc*L^«*«Tttifc»*ix-r. k *a 40 
it * T Id *J ^ r t> « *t » tt S: it » -r .5 c t *s ^rig -e *> o fc . 

[ 0 0 2 8 ] 

«rlfflt5,r fc.(C.Jt. : 9 £ d £ si? £tj * > ...3- > K . .§ /fc K..&..A' 

^©^6'lXA^iitm«XA^dffl^^Tt>^-#fcWJ£«^4£*^ £ 4H± , » « S£ ft; «f t£ £ 
fiScS L « K A Bt Sr «•» "C * 2> . d *i< Id 4 0 iS ¥ © 8'J SO X © i5 2Mb lc *t UT t> $J g'J # 
^SITitKii < fg £ ^ L < Sit5: t » *f He t 4 9 , * A: S jfi SI « T Id 
^Tiff^^tt©S*$ix5ffl^ld*JV>-Ct^S^ld^:OSff^ttS:rfi)±$-tt-5 d ir^^sgi: 
ncofc 0 :ftf,oa:f i:i 0 , ±IE1#tt7i5^*$n?.SIt±o#»S ; ldfci,>T^:il>i4Kig 
3^Hft*t««TtBfc*ofc. 50 
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